attractive as a convenient, economical, and environmentally benign process. Thus, there have been several attempts at C-H functionalization of arenes with disilanes 8 or hydrosilanes.
8a,9
Since tetraorganosilicon compounds reported in these precedents are inert to C-Si bond activation with F bases for 25 metal-catalyzed bond-forming reactions, we reported the first access to aryldifluorosilanes via direct C-H silylation of arenes with [SiF 2 (t-Bu)] 2 in the presence of iridium(I) catalysts. 10 Although the reaction achieved high yields for representative arenes, this protocol is limited due to the many tedious steps 30 required for obtaining fluorodisilanes and the fact that only half of the silyl groups of the disilanes participate in the reaction. Such drawbacks prompted us to use easily available alkoxyhydrosilanes as silylation reagents. We disclose here a useful C-H silylation of arenes 1 with 1-hydro-2,8,9-trioxa- aza-1-silabicyclo[3.3.3]undecane 11 (1-hydrosilatrane) ( 2) catalyzed by a 1/2[Ir(OMe)(cod)] 2 /2,9-dimethyl-1,10-phenanthroline (dmphen) complex at 120˚C to give the corresponding 1-arylsilatrane 3 in high yields (Scheme 1). The silylated products 3 can be used to Hiyama cross-coupling 40 Scheme 1. C-H silylation of arenes with 1-hydrosilatrane. procedure in high yield. Air-and moisture-stable 1-hydrosilatrane, obtained in one step by treatment of triethoxysilane with boratrane, is advantageous over fluorodisilanes for large-scale 45 preparation from commercial materials.
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Ligands for catalysts of aromatic C-H silylation 10 such as modified 2,2'-bipyridines and unsubstituted 1,10-phenanthroline were not efficient for 1-hydrosilatrane 2. Thus, the effects of steric and electronic properties of phenanthroline ligands (phen) 50 were re-evaluated by using 1/2[Ir(OMe)(cod)] 2 as a catalyst precursor (Table 1) . A phen possessing two methyl groups at the 2-and 9-positions (dmphen) displayed good reactivity (Entry 2), whereas its 2,9-di-n-butyl, 2,9-di-isopropyl and 2,9-di-t-butyl derivatives showed almost no activity (Entries 3-5). These results 55 indicate the importance of an appropriately hindered coordination sphere around the iridium metal center. Electron-rich 2,9-dimethylphenanthroline ligands work better than electron-poor 2,9-dimethylphenanthroline ligands. Thus, the highest yield was obtained with 4,7-bis(dimethylamino) (Entry 6), whereas 4,7-60 dimethoxy, 4,7-dichloro and 4,7-bis(trifluoromethyl) derivatives displayed moderate or low activity (Entries 7-9). Metal-catalyzed C-H silylation with hydrosilanes is often retarded by hydrogen generated during coupling. 9 Thus, reactions were carried out in a flask fitted with a condenser and a nitrogen bubbler to remove 65 hydrogen in place of a sealed Schlenk tube. As expected, 50% yield in a sealed Schlenk tube was improved to 74% in a flask fitted with a nitrogen bubbler (Entry 2). Use of hydrogen scavengers 9 such as 3,3-dimethyl-1-butene and 2-norbornene in a sealed Schlenk tube was not effective. Of the representative 70 alkoxyhydrosilanes screened, small and thermally stable 2 provided the best yields, but ethoxydimethylsilane, diethoxymethylsilane, and triethoxysilane did not give any coupling products at all. We evaluated the scope and limitations of the reaction using 75 dmphen because of the commercial availability of this ligand. Reactions of 2 (1.0 mmol) in neat arenes (60 mmol) at 120˚C for 32 h in a flask fitted with a nitrogen bubbler are summarized in Table 2 . In contrast to the control of regioselectivity of electrophilic and nucleophilic substitution of arenes by the 80 electronic properties of substituents, the regiochemistry of the present C-H silylation is primarily controlled by the steric effect of substituents. Thus, reactions located meta or para to a in preference of those located in the ortho position. 1,2-and 1,3-Dichlorobenzes gave a single coupling product at the metacarbon (3b: 87%, 3a: 77%). Bicyclic arenes such as indane, tetralin and 1,4-benzodioxane selectively yielded β-silylarenes 20 (3c: 76%, 3d: 81%, 3e: 73%). Arenes in which the rings were electron-poor or electron-rich participated in the silylation reactions (3b: 87%, 3f: 75%, 3g: 73%), though m-xylene exceptionally resulted a low yield for an unknown reason (3i: 24%). The reaction of 1,3-disubstituted arenes selectively 25 occurred only at the common meta position; therefore, isomerically pure silylarenes were obtained even with two distinct substitutes on the aromatic ring (3j: 71%, 3k: 70%). It is notable that aromatic C-H bonds (112 kcal/mol) are selectively silylated in the presence of weaker benzylic C-H bonds (85 30 kcal/mol) or C-Cl bonds (95 kcal/mol). respectively. 2,9-Dimethyl-4,7-bis(trifluoromethyl)-1,10-phenanthroline was obtained by chlorine-iodine exchange 6 of 2,9-dimethyl-4,7-dichloro-1,10-phenanthroline and coupling 7 of the iodide with in situ 25 generated (trifluoromethyl)copper. Arenes were purified by distillation from appropriate drying agents. All of other compounds were used as received. General procedure for the C-H silylation (Table 2 ). An oven-dried flask fitted with a condenser and a nitrogen bubbler was charged with 1- Hz, 1 H); 13 
2,9-Dimethyl-4,7-bis(dimethylamino)-

